7 138 culture on fresh (BHS) or fresh frozen (DS) lung specimens was performed at the WADDL to 139 further assess for bacterial co-infections in each of the 32 animals included in this study. Endogenous Enzyme Block was used to abolish endogenous enzyme activity (12 minute 162 incubation; Agilent, Santa Clara, CA, USA). Each primary antibody was loaded onto the slide 163 following the blocking step and incubated for 2 hours. After the staining was complete, slides 164 were dipped 50 times in Dawn® dishwashing liquid diluted in water, 10 times in tap water, 3 165 times in double distilled water, 30 times in 4 changes of 100% ethanol, and 50 times in 3 changes 166 xylenes before cover-slipping.
167
Leukocyte and cytokine immunomarkers 168 Thirty-three antibodies were screened for use in this study (S1 Table) . Antibodies that 169 could be optimized (reactive in each species with specific staining and little to no background) 170 included a T cell marker (CD3), B cell markers (CD20 and CD79a), macrophage markers 171 (CD163 and Iba1), and one antibody for cytokine IL-17 ( 198 Bridgewater NJ, USA). Images were imported into Visiopharm software (Visiopharm, 199 Hoersholm, Denmark) for quantitative analysis using previously described Visiopharm Image Leukocyte marker and cytokine abundances were quantitatively assessed as the ratio of 214 immunolabeled area (µm 2 ) to the total tissue area (µm 2 ) of a given ROI. Non-specific chromogen 215 deposition for each of the isotype negative control slides was similarly assessed, the ratio values 216 of which were deducted from each test slide to provide the final area (µm 2 ) of immunospecific 217 chromogen deposition. Background correction resulted in bronchiolar chromogen ratios slightly 218 less than zero for anti-CD20 (7 of 8 ND BHS) and anti-CD79a (2 of 8 ND and 1 of 8 POS BHS).
219
Given that visual inspection of these slides confirmed minimal or no chromogen deposition other 220 than background, a small constant was added to rescale all samples within each of these 221 immunomarker groups, such that the greatest negative ratio values were equal to 1x10 -7 . The detected between ND and POS BHS (P Bon =1.0000).
320
Representative images of immunolabeled and negative isotype control sections are shown 321 in Figure 4 . The results of digital quantification for all immune cell markers within the 322 bronchiolar ROI ( Fig 5A) and for macrophage markers within the alveolar ROI ( Fig 5B) are Table) . The (-) BHS outliers include 1 lamb (CD20) and 1 adult (CD163). provided for review (S2 Table) . The single BHS outlier is an adult.
18 366 to characterize the type(s) of T cells present in the bronchiolar ROIs (S1 Table) 
